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(57)Abstract: 



PURPOSE: To obtain a flame retardant composition which can give a flame- retardant 
thermoplastic resin composition capable of giving a molding excellent in mold release by melt- 
mixing a halogenated epoxy resin flame retardant with a release agent except a long-chain 
aliphatic carboxylic acid. 

CONSTITUTION: A flame retardant composition prepared by meltmixing a halogenated epoxy 
resin flame retardant with a release agent except a long- chain aliphatic carboxylic acid is 
provided. A flame-retardant thermoplastic resin composition which can give a molding excellent 
in mold release, free from distortion and capable of being massproduced without trouble can be 
obtained by mixing the above flame retardant composition with a thermoplastic resin. As the 
halogenated epoxy resin used, a halogenated bisphenol epoxy resin is particularly desirable 
because of its excellent heat resistance and light resistance. Examples of the release agent 
used include a long-chain aliphatic carboxylic acid amide, a mineral oil and a polyolefin wax. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely, 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1]A flame retardant composition which carries out melting mixing of halogenation epoxy 
resin system fire retardant (A) and the release agent (B) except long chain aliphatic carboxylic 
acid, and is characterized by things. 

[Claim 2]The constituent according to claim 1 which are one or more sorts of release agents 
chosen from a group which a release agent (B) becomes from metal salt, the long chain 
aliphatic-carboxylic-acid amide, mineral oil, and a polyolefine wax of long chain aliphatic 
carboxylic acid. 

[Claim 3]The fire-resistant constituent according to claim 1 whose release agent (B) is a 
polyolefine wax. 

[Claim 4]A fire-resistant thermoplastic resin composition containing flame retardant composition 
(I) which carries out melting mixing of halogenation epoxy resin system fire retardant (A) and the 
release agent (B) except long chain aliphatic carboxylic acid, and thermoplastics (II). 
[Claim 5]The constituent according to claim 4 which are one or more sorts of release agents 
chosen from a group which a release agent (B) becomes from metal salt, the long chain 
aliphatic-carboxylic-acid amide, mineral oil, and a polyolefine wax of long chain aliphatic 
carboxylic acid. 

[Claim 6]The constituent according to claim 4 whose release agent (B) is a polyolefine wax. 
[Claim 7]The constituent according to claim 4 f 5, or 6 whose thermoplastics (II) is styrene resin. 
[Claim 8]The constituent according to claim 4, 5, or 6 which is a polymer alloy in which 
thermoplastics (II) contains ABS plastics as one ingredient. 

[Claim 9]The constituent according to claim 4, 5, or 6 whose thermoplastics (II) is polyester 
system resin. 

[Claim 10]A constituent of any one statement of claim 4~9 containing fire-resistant auxiliary 
agent (III). 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the flame retardant composition and the fire- 
resistant thermoplastic resin composition which are excellent in the mold-release characteristic 
from the metallic mold of mold goods. 
[0002] 

[Description of the Prior Art]The fire retardant which becomes JP,50-27843,A from the 
halogenated-bisphenol-A type epoxy resin excellent in low volatility, non-bleed nature, heat 
resistance, etc. about flameproofing of thermoplastics conventionally, for example, Furthermore, 
the art which carries out addition combination fire-resistant auxiliary agents, such as antimonous 
oxide, if needed, The art which uses the compound which carried out blockade denaturation of 
the epoxy group of a halogenated-bisphenol-A type epoxy resin with halogenated-phenols 
system compounds, such as tribromophenol, for JP,62-4737,A as fire retardant is indicated, 
respectively. 
[0003] 

[Problem(s) to be Solved by the Invention] However, since the blended fire retardant had high 
adhesion to a making machine metallurgy type metal part, the fire-resistant thermoplastic resin 
composition of these former caused appearance defect generating of the fall of the mold-release 
characteristic from the metallic mold of mold goods, modification by this, etc., and it had the 
technical problem that fertilization of mold goods was made impossible. 
[0004]In the thermoplastics in which mold goods with few appearance defects, such as 
modification, are demanded, these technica! problems were especially serious. Generally, as a 
means to improve the mold releasability of a fire-resistant thermoplastic resin composition, using 
long chain aliphatic-carboxylic-acid amide, such as ethylene screw octadecanamide, as a release 
agent is known. Usually, a release agent is used by carrying out melting mixing with an extrusion 
machine etc., after carrying out a dry blend together with styrene resin and fire retardant. 
[0005]However, when a release agent was used with the described method usually known when a 
halogenation epoxy resin is used as fire retardant, it was difficult to obtain the fire-resistant 
thermoplastic resin composition excellent in the mold-release characteristic from a metallic 
mold. 

[0006]There is the issue which this invention tends to solve in providing the flame retardant 
composition and the fire-resistant thermoplastic resin composition which whose adhesion over a 
making machine metallurgy type metal part is low, are excellent in the mold-release 
characteristic from a metallic mold, do not have modification of mold goods, and do not have a 
problem in fertilization. 
[0007] 

[Means for Solving the Problem]A result of having repeated research wholeheartedly this 
invention persons solving an aforementioned problem, Halogenation epoxy resin system fire 
retardant and long chain aliphatic carboxylic acid which consist of a compound etc. which have 
the structure where a part thru/or all of an epoxy group of a halogenation epoxy resin or this 
halogenation epoxy resin was blocked by halogenated-phenols system compound. When a 
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mixture which carried out melting mixing beforehand was excellent in a mold-release 
characteristic and blended it with thermoplastics, found out that a fire-resistant thermoplastic 
resin composition which is excellent in a mold-release characteristic from a metallic mold was 
obtained, and carried out patent application as Japanese Patent Application No. No. 129421 
[ three to ], but. Instead of the above-mentioned long chain aliphatic carboxylic acid, other 
release agents, for example, metal salt of long chain aliphatic carboxylic acid, Even if it used long 
chain aliphatic-carboxylic~acid amide, mineral oil, a polyolefine wax, etc., when a flame retardant 
composition which is excellent in a mold-release characteristic was obtained and it was blended 
with thermoplastics, it finds out that a fire-resistant thermoplastic resin composition which is 
excellent in a mold-release characteristic from a metallic mold is obtained, and came to 
complete this invention. 

[0008]Namely, a flame retardant composition which this invention carries out melting mixing of 
halogenation epoxy resin system fire retardant (A) and the release agent (B) except long chain 
aliphatic carboxylic acid, and is characterized by things and halogenation epoxy resin system fire 
retardant (A), A fire-resistant thermoplastic resin composition containing flame retardant 
composition (I) which carries out melting mixing of the release agent (B) except long chain 
aliphatic carboxylic acid, and thermoplastics (II) is provided. 

[0009]Hereafter, this invention is explained in detail. As halogenation epoxy resin system fire 
retardant (A) used by this invention, A compound which has the structure blocked with a 
compound which has a functional group to which there is no limitation in particular and a part 
thru/or all of an epoxy group of a halogenation epoxy resin and a halogenation epoxy resin can 
react to an epoxy group, For example, dibromophenol, dibromo cresol, tribromophenol, 
Pentabromophenol, dichlorophenol, dichloro cresol, By phosphoric ester, such as amines, such as 
carboxylic acid, such as phenols, such as trichlorophenol and pentachlorophenol, stearic acid, 
and dibromobenzoic acid, and tribromoaniline, and diphenyl phosphate. A compound etc. which 
have the structure which blocked a part thru/or all of an epoxy group of a halogenation epoxy 
resin are mentioned. Especially, a compound which has the structure where a part thru/or all of 
an epoxy group of a halogenation epoxy resin was blocked by halogenated-phenols system 
compound has high content of halogen, and is preferred at a point of excelling in fire retardancy, 
and especially tribromophenol is good. 

[0010]As a halogenation epoxy resin, for example A halogenated bisphenol type epoxy resin, 
Halogenated-phenols novolak type epoxy resin, halogenation cresol novolak type epoxy resin, A 
halogenation resorcinol type epoxy resin, a halogenation hydroquinone type epoxy resin, It is 
desirable at a point that halogenated bisphenol novolak type epoxy resin, a halogenation methyl 
resorcinol type epoxy resin, halogenation resorcinol novolak type epoxy resin, etc. are mentioned, 
and a halogenated bisphenol type epoxy resin is especially excellent in heat resistance and 
lightfastness. 

[001 1]As an example of halogenated bisphenol used here, The dibromobis phenol A, 
tetrabromobisphenol A, the dichlorobis phenol A. Tetrachlorobisphenol A, the dibromobis phenol 
F, the tetrabromo bisphenol F. The dichlorobis phenol F t the tetrachlorobisphenol F, the 
dibromobis phenol S, the tetrabromo bisphenol S, the dichlorobis phenol S, the 
tetrachlorobisphenol S, etc. are mentioned. 

[001 2]It is a following general formula also in the above-mentioned halogenated bisphenol type 
epoxy resin. [0013] 
[Formula 1] 
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The halogenated-bisphenol-A type epoxy resin come out of and shown is preferred, The average 
degree of polymerization usually has 0-100, and the preferred thing that is zero to about 30 
preferably and blocked a part thru/or all of a tetrabromobisphenol A type epoxy resin and its 
epoxy group by tribromophenol etc. especially. 

[001 4] As a release agent (B) used by this invention, what is necessary is just a release agent 
except long chain aliphatic carboxylic acid, and metal salt of long chain aliphatic carboxylic acid, 
long chain aliphatic-carboxylic-acid amide, mineral oil, a polyolefine wax, etc. are mentioned. 
[0015]As metal salt of the above-mentioned long chain aliphatic carboxylic acid, For example, 
heptanoic acid, capric acid, lauric acid, myristic acid, isomyristic acid, The zinc salt of long chain 
aliphatic carboxylic acid, such as pulmitic acid, isopulmitic acid, stearic acid, isostearic acid, oleic 
acid, eicosanoic acid, behenic acid, melissic acid, and montanic acid, calcium salt, magnesium 
salt, etc. can be mentioned. 

[001 6] As the example, there are oleic acid calcium, zinc laurate, zinc stearate, calcium stearate, 
potassium stearate, magnesium stearate, barium stearate, etc., and price of calcium stearate is 
especially cheap and it is desirable at a point of excelling in an effect. 

[0017]As long chain aliphatic-carboxylic-acid amide, For example, heptanoic acid, capric acid, 
lauric acid, myristic acid, isomyristic acid, Pulmitic acid, isopulmitic acid, stearic acid, isostearic 
acid, Ethylenediamine bisamide of long chain aliphatic carboxylic acid, such as oleic acid, 
eicosanoic acid, behenic acid, melissic acid, and montanic acid, Propylenediamine bisamide, 
butylenediamine bisamide, amylenediamine bisamide, hexamethylenediamine bisamide, etc. can be 
mentioned. 

[0018]As the example, ethylene screw oleic amide, ethylene screw lauric acid amide, There are 
ethylene screw oleic amide, propylene screw octadecanamide, butylene screw octadecanamide, 
etc., and it is desirable at a point of ethylene screw octadecanamide having a cheap price and 
excelling in an effect especially. 

[0019]Mineral oil has a mixture of liquefied hydrocarbon (number of carbon atoms 15-20 place of 
one molecule) at ordinary temperature, For example, straight chain system hydrocarbon of n- 
paraffm nature obtained from paraffin base crude oil, Mixed hydrocarbon of a straight chain 
system obtained from cycloparaffin and naphthene system hydrocarbon of cycloolefin nature, 
paraffin base crude oil, and a mixed oil of naphthene base crude oil which are obtained from 
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naphthene base crude oil, and a naphthene system can be mentioned. 
[0020]As a polyolefine wax, polyethylene wax, polypropylene wax, etc. can be mentioned, for 
example. Flame retardant composition (I) of this invention is obtained by carrying out melting 
mixing of halogenation epoxy resin system fire retardant (A) and a release agent (B) which were 
mentioned above. 

[0021 ]So that it may be described as melting mixing as used in the field of this invention below 
not only in melting mixing of mere halogenation epoxy resin system fire retardant (A) and a 
release agent (B), It contains, when compounding halogenation epoxy resin system fire retardant 

(A) under existence of a release agent (B), or also when adding a release agent (B) in the middle 
of a synthetic reaction of halogenation epoxy resin system fire retardant (A) at the system of 
reaction. 

[0022]Next, a manufacturing method of flame retardant composition (I) of this invention as 
halogenation epoxy resin system fire retardant (A) a halogenated bisphenol type epoxy resin, A 
case where halogenated phenols are used as a compound which has a functional group which 
can react to an epoxy group, respectively is mentioned as an example, and it explains concretely. 

[0023]Diglycidyl ether of halogenated bisphenol and halogenated bisphenol which were obtained 
by a condensation reaction or this condensation reaction of** halogenated bisphenol and 
epichlorohydrin Namely, under existence of a catalyst, A halogenated bisphenol type epoxy resin 
is obtained by carrying out a pyrogenetic reaction to 100-230 **, Next, a method which adds a 
release agent (B) and 100-230 ** is made to carry out heat melting mixing, ** Obtain diglycidyl 
ether of halogenated bisphenol by a condensation reaction of halogenated bisphenol and 
epichlorohydrin, Halogenated bisphenol and/or halogenated phenols to this glycidyl ether Under 
existence of a catalyst, A method which adds a release agent (B) and 100-230 ** is made to 
carry out heat melting mixing after carrying out a pyrogenetic reaction to 100-230 **, ** 
Diglycidyl ether of halogenated bisphenol, and halogenated bisphenol, How to carry out a 
pyrogenetic reaction to 100-230 **, or carry out the pyrogenetic reaction of diglycidyl ether of 
halogenated bisphenol, and the halogenated bisphenol to 100-230 ** under existence of a 
release agent (B) and a catalyst, and add a release agent (B) in the middle of the reaction, ** 
Diglycidyl ether, halogenated bisphenol, and/or halogenated phenols of halogenated bisphenol, . 
[ whether a pyrogenetic reaction is carried out to 100-230 ** under existence of a release agent 

(B) and a catalyst, and ] The pyrogenetic reaction of diglycidyl ether, halogenated bisphenol, 
and/or halogenated phenols of halogenated bisphenol can be carried out to 100-230 **, and a 
method of adding a release agent (B) in the middle of the reaction, etc. can be mentioned. In 
these methods, although a rate in particular of a blockade of an epoxy group by halogenated 
phenols is not limited, not less than 80% is especially preferred not less than 50%. 
[0024]Although flame retardant composition (I) of this invention can be manufactured by any 
method of the above-mentioned ** - **, a point to its method of ** and ** that generating of a 
by-product and a gelling thing can be lessened especially is preferred. 

[0025]As a catalyst used here, for example Alkali metal hydroxide, such as sodium hydroxide and 
a potassium hydrate, Imidazole derivatives, such as tertiary amines, such as 
dimethylbenzylamine, and 2~ethyh4 methylimidazole, quarternary ammonium salt, such as 
tetramethyl ammoniumchloride, and ethyltriphenylphosphonium — Io — phosphines, such as 
phosphonium salt, such as DAIDO, and triphenyl phosphine, can be used. 
[0026]A mixed amount to halogenation epoxy resin system fire retardant (A) of a release agent 
(B) used for this invention has a preferred range which will be 1 to 10 % of the weight especially 
at a point of excelling in a release effect and a fire-resistant effect, although it may mix at an 
arbitrary rate. 

[0027]Although an alloy of polyamide system resin, such as Nylon 66, polycarbonate system 
resin, polyphenylene oxide system resin, polycarbonate system resin, and polyester system resin, 
an alloy of polycarbonate system resin and polyamide system resin, etc. are mentioned, A 
polymer alloy which contains HIPS resin, ABS plastics, polyester system resin, and ABS plastics 
as one ingredient also in styrene resin from a point which becomes excel in compatibility with 
flame retardant composition (I), and much more remarkable [ a shock-proof improved effect ] is 
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preferred. 

[0028]Although loadings in particular of flame retardant composition (I) of this invention to these 
thermoplastics (II) are not restricted, they are usually one to 50 weight section to thermoplastics 
(11)100 weight section, and its five to 30 weight section is preferred at a point that a fire- 
resistant effect and a release effect are high also about inside. 

[0029]Methods of blending each above-mentioned ingredient include a method of carrying out 
melt kneading with an extrusion machine, a kneader, a hot calender roll, a Banbury mixer, etc., 
after carrying out preliminary mixing, for example with mixers, such as a Henschel mixer and a 
tumbler mixer. 

[0030]In order to raise the flameproofing effect to a fire-resistant thermoplastic resin 
composition of this invention further, it is preferred to add fire-resistant auxiliary agent (III). As 
fire-resistant auxiliary agent (III), for example Antimonous oxide, antimony tetroxide, Tin series 
compounds, such as antimony system compounds, such as antimony pentoxide, tin oxide, and tin 
hydroxide, Molybdenum system compounds, such as oxidation molybdenum and molybdenum acid 
ammonium, Silicon system compounds, such as boron system compounds, such as zirconium 
system compounds, such as zirconium oxide and zirconium hydroxide, zinc borate, and barium 
metaboric acid, a silicone oil, a silane coupling agent and the amount silicon of polymers, 
chlorinated polyethylene, etc. are mentioned. 

[0031]Loadings of these fire retardancy auxiliary agent (III) are usually 0.2 to 25 weight section 
to thermoplastics (11)100 weight section, and its one to 15 weight section is preferred at a point 
with few physical-properties falls also about inside, such as fire retardancy and shock resistance. 

[0032]To a fire-resistant thermoplastic resin composition which blended thermoplastics (II) and 
flame retardant composition (I) of this invention. Furthermore, other chlorine-based fire 
retardant, brominated flame retardants, and a phosphorus series flame retardant can be further 
blended for reinforcing members, such as an ultraviolet ray absorbent, light stabilizer, a release 
agent, lubricant, colorant, a plasticizer, a bulking agent, a foaming agent, a thermostabilizer, glass 
fiber, carbon fiber, and an aramid fiber, etc. if needed. 

[0033]A flame retardant composition of this invention is applicable not only to the above- 
mentioned thermoplastics but thermosetting resin, such as an epoxy resin, phenol resin, and 
polyurethane resin. 
[0034] 

[Example]Next, as for this invention, these ranges are not limited, although a reference example, 
an example, and a comparative example are given and this invention is explained stilt more 
concretely. Each of parts in an example and % is weight references. 

[0035]Diglycidyl ether of reference example 1 tetrabromobisphenol A [EPICLON152 by Dainippon 
Ink & Chemicals, Inc., weight per epoxy equivalent 360 g/eq, 48% of bromine content] 720.0 g, the 
tetrabromobisphenol A (it abbreviates to TBA hereafter) 150.0g and 2, 4, 6-tribromophenol. (It 
abbreviates to TBP hereafter) After carrying out heat melting of the contents after it puts 450.0 
g into the 1-L separable flask to which the thermometer and the agitator were attached and 
nitrogen gas replaces an inside, and adding the 10% solution 1.3g of sodium hydroxide at 100 **, 
it was made to react at 150-180 ** for 12 hours. After the reaction, it flowed into stainless steel 
bread, the resultant was pulverized after cooling, and the powder of light yellow halogenation 
epoxy resin system fire retardant was obtained. 

[0036]This fire retardant was a thing of epoxy group content 0.05x10-3 eq/g, 1 16 ** of softening 
temperatures, 57% of bromine content, and the average degree of polymerization 1. Let this be 
fire retardant (A-1). 

[0037]The amount of 223.2 g and the 10% solution used of sodium hydroxide was changed into 
0.3 g for the amount of reference example 2TBA used, respectively, and the powder of 
halogenation epoxy resin system fire retardant was obtained like the reference example 1 except 
having omitted use of TBP. 

[0038]This fire retardant was a thing of epoxy group content 1.22x10-3 eq/g, 1 16 ** of softening 
temperatures, 51% of bromine content, and the average degree of polymerization 1.6. Let this be 
fire retardant (A-1). 
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[0039]Change the amount of 506.0 g and the 10% solution used of sodium hydroxide into 0.6 g, 
respectively, and the amount of reference example 3TBA used. The powder of halogenation 
epoxy resin system fire retardant was obtained like the reference example 1 except having 
changed the temperature setting after omitting use of TBP and also adding sodium hydroxide 
solution into 150-230 **. 

[0040]This fire retardant was a thing of epoxy group content 0.1 1x10-3 eq/g, 205 ** of softening 
temperatures, 52% of bromine content, and the average degree of polymerization 30. Let this be 
fire retardant (A- 3). 

[0041]The powder of the flame retardant composition which consists of halogenation epoxy resin 
system fire retardant (average degree of polymerization 1) and calcium stearate was obtained 
like the reference example 1 except having changed the amount of reference example 4TBP 
used into 419.0 g, and also having used the calcium stearate 26.0g. 

[0042]This flame retardant composition was 2.0% of calcium stearate content, epoxy group 
content 0.1 1x10-3 eq/g, 1 18 ** of softening temperatures, and a thing of 56% of bromine 
content. Let this flame retardant composition be fire retardant (1-1). 

[0043]The amount of reference example 5TBP used was changed into 374.0 g, and also the 
powder of the flame retardant composition which consists calcium stearate of halogenation 
epoxy resin system fire retardant (average degree of polymerization 1) and calcium stearate like 
the reference example 1 except having used 66.0 g was obtained. 

[0044]This flame retardant composition was 5.0% of calcium stearate content, epoxy group 
content 0.24x10-3 eq/g, 103 ** of softening temperatures, and a thing of 54% of bromine 
content. Let this flame retardant composition be fire retardant (I~2). 

[0045]The amount of reference example 6TBP used was changed into 368.0 g, and also the 
powder of the flame retardant composition which consists ethylene screw octadecanamide of 
halogenation epoxy resin system fire retardant (average degree of polymerization 1) and ethylene 
screw octadecanamide like the reference example 1 except having used 65.5 g was obtained. 
[0046]This flame retardant composition was 5.0% of ethylene screw octadecanamide content, 
epoxy group content 0.22x10-3 eq/g, 104 ** of softening temperatures, and a thing of 54% of 
bromine content. Let this flame retardant composition be fire retardant (1-3). 
[0047]The amount of reference example 7TBP used was changed into 329.0 g, and also the 
powder of the flame retardant composition which consists polyethylene wax of halogenation 
epoxy resin system fire retardant (average degree of polymerization 1) and polyethylene wax like 
the reference example 1 except having used 63.0 g was obtained, 

[0048]This flame retardant composition was 5.0% of polyethylene wax content, epoxy group 
content 0.28x10-3 eq/g, 100 ** of softening temperatures, and a thing of 53% of bromine 
content. Let this flame retardant composition be fire retardant (1-4). 

[0049]The amount of reference example 8TBP used was changed into 374.0 g, and also the 
powder of the flame retardant composition which consists mineral oil of halogenation epoxy resin 
system fire retardant (average degree of polymerization 1) and mineral oil like the reference 
example 1 except having used 66.0 g was obtained. 

[0050]This flame retardant composition was 5.0% of mineral oil content, epoxy group content 
0.20x10-3 eq/g, 99 ** of softening temperatures, and a thing of 54% of bromine content Let this 
flame retardant composition be fire retardant (1-5). 

[0051]Change the amount of 223.2 g and the 10% solution used of sodium hydroxide into 0.3 g, 
respectively, and the amount of reference example 9TBA used. The powder of the flame 
retardant composition which consists of halogenation epoxy resin system fire retardant (average 
degree of polymerization 1.6) and calcium stearate was obtained like the reference example 1 
except having used 49.6 g for calcium stearate, and having omitted use of TBP. 
[0052]This flame retardant composition was 5.0% of calcium stearate content, epoxy group 
content 1.1 1x10-3 eq/g, 104 ** of softening temperatures, and a thing of 48% of bromine 
content. Let this flame retardant composition be fire retardant (1-6). 

[0053]Change the amount of 506.0 g and the 10% solution used of sodium hydroxide into 0.6 g for 
the amount of reference example 10TBA used, respectively, and also use 25.0 g and calcium 
stearate. The powder of the flame retardant composition which consists of halogenation epoxy 
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resin system fire retardant (average degree of polymerization 30) and calcium stearate was 

obtained like the reference example 1 except having changed the temperature setting after 

omitting use of TBP and adding sodium hydroxide solution into 150-230 **. 

[0054]This flame retardant composition was 2.0% of calcium stearate content, epoxy group 

content 0.1 1x10-3 eq/g, 200 ** of softening temperatures, and a thing of 51% of bromine 

content. Let this flame retardant composition be fire retardant (1-7). 

[0055]reference example 1 1 1320.0 g fire retardant (A-1) — 27.0 g calcium stearate — in 

addition, melting mixing was performed at 150 ** for 1 hour. After mixing, it flowed into stainless 

steel bread, contents were ground after cooling, and the powder of the flame retardant 

composition which consists of light yellow halogenation epoxy resin system fire retardant 

(average degree of polymerization 1) and calcium stearate was obtained. 

[0056]This flame retardant composition is 2.0% of calcium stearate content, 1 1 2 ** of softening 
temperatures, and a thing of 56% of bromine content. 
Let this be fire retardant (M). 

The powder of the flame retardant composition which consists of halogenation epoxy resin 
system fire retardant (average degree of polymerization 1) and calcium stearate was obtained 
like the reference example 1 1 except having changed the amount of the reference example 12 
calcium stearate used into 69.5 g. 

[0057]This flame retardant composition is 5.0% of calcium stearate content, 102 ** of softening 
temperatures, and a thing of 54% of bromine content. 
Let this be fire retardant (i-2). 

The powder of the flame retardant composition which consists of halogenation epoxy resin 

system fire retardant (average degree of polymerization 1) and stearic acid screw ECHIRE amide 

was obtained like the reference example 11 except having used 69.5 g of stearic acid screw 

ECHIRE amide instead of the reference example 13 calcium stearate 27.0g. 

[0058]This flame retardant composition is 5.0% of stearic acid screw ECHIRE amide content, 101 

** of softening temperatures, and a thing of 54% of bromine content. 

Let this be fire retardant (i-3). 

Instead of reference example 14 1320.0 g fire retardant (A-1) and 27.0 g calcium stearate, it is 
made to be the same as that of the reference example 1 1 except having used 943.2 g fire 
retardant (A-2) and 49.7 g calcium stearate, The powder of the flame retardant composition 
which consists of halogenation epoxy resin system fire retardant (average degree of 
polymerization 1.6) and calcium stearate was obtained. 

[0059]This flame retardant composition is 5.0% of calcium stearate content, 104 ** of softening 
temperatures, and a thing of 48% of bromine content. 
Let this be fire retardant (i~4). 

Instead of reference example 15 1320.0 g fire retardant (A-1) and 27.0 g calcium stearate, it is 
made to be the same as that of the reference example 1 1 except having used 1 226.0 g fire 
retardant (A-3) and 25.0 g calcium stearate, The powder of the flame retardant composition 
which consists of halogenation epoxy resin system fire retardant (average degree of 
polymerization 30) and calcium stearate was obtained. 

[0060]This flame retardant composition is 2.0% of calcium stearate content, 201 ** of softening 
temperatures, and a thing of 51% of bromine content 
Let this be fire retardant (i-5). 

Examples 1^18 and the comparative example 1 - 9 each ingredient were blended by the 
presentation shown in Table 1 - 5, and after carrying out preliminary mixing by a tumbler mixer, it 
pelletized with the 30 mmphi twin screw extruder. Subsequently, the mold-release characteristic 
examination was done as follows. A result is shown in Table 1 - 5. 

[0061]Mold-release-characteristic examination: The core box which embedded the pressure 
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sensor (FT444DH-22M made from Dynisco) inside (vertical x horizontal x height = 89x138x37 
mm) Thickness = The often dry pellet is supplied to the 8 unciae injection molding machine 
furnished with a 2.3-mm metallic mold from Popper, A pressure when perform injection molding 
at 230 **, a mold opening is carried out after cooling mold goods within a metallic mold, the 
ejector rod of a making machine moves forward and an ejector plate is extruded is detected with 

a pressure sensor, The pressure value (kg/cm 2 ) of the pressure sensor at this time estimated 
the mold-release characteristic in accordance with the following standards. 

[0062]O : Below 50 kg/cm 2 0 : 51-100kg/cm 2 ** : 101-150kg/cm 2 ** : 151-300kg/cm 2 x : 301- 
500kg/cm 2 xx: More than 501 kg/cm 2 [0063]The case of HIPS, and in the case of ABS plastics, 
the case of the polymer alloy of 220-230 **, ABS plastics, and polycarbonate, and in the case of 
PBT resin, the cylinder preset temperature of the extrusion machine and the injection molding 
machine carried out at 240-250 **. 

[0064]"HIPS" among front rubber denaturation styrene resin by Dainippon Ink & Chemicals, Inc. 
"GH-9650", "ABS" the ABS plastics by Japan Synthetic Rubber Co., Ltd. "JSRABS15", 
"ABS/PC" shows the polymer alloy "JSREKUSEROICB40" of the ABS plastics by Japan 
Synthetic Rubber Co., Ltd., and polycarbonate resin, "PBT" shows PBT resin made from GEP 
"Valox 310", and "antimonous oxide" shows the NIHON SEIKO CO., LTD. make "ATOX-R" 
[0065]The comparative example 10-11 each ingredient were blended by the presentation 
shown in Table 5, and after mixing by a tumbler mixer, it pelletized with the 30 mmphi twin screw 
extruder. Subsequently, the mold-release characteristic examination was done like Example 1. A 
result is shown in Table 5. 
[0066] 
[Table 1] 
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[0067] 
[Table 2] 
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[0068] 
[Table 3] 
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[0069] 
[Table 4] 
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[0070] 
[Table 5] 
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[0071] 

[Effect of the Invention]Sirice the fire-resistant thermoplastic resin composition which blended 
the flame retardant composition of this invention is excellent in the mold-release characteristic 
from the metallic mold of mold goods, the mold goods which have good appearance are obtained. 
Since shortening of the cycle time by easy adhesion can be performed and the productivity in a 
fabricating operation can be improved, it is especially useful as materials, such as an electron 
and an electrical part, and a car. 

[Translation done.] 



CITED DOCUMENT ® 



